ABSTRACT -Syncope is a condition often misdiagnosed as epileptic seizures. However, the diff e rential diagnosis between both conditions can be quite difficult, even for well-trained physicians. Four cases of epilepsy and/or syncope are reported, to exemplify this situation. Each case is discussed individually, and the confounding factors are analyzed.
An old say states that 80% of general diagnosis a re attained through clinical history, further 10% t h rough physical examination; and another five p e rcent through ancillary investigation. The last five percent of cases are not determined at all. Diagnosing epilepsies is not an exception to this concept and if there is a rule at all, that is that "when first seeing a patient we must rely more on a careful history taking and physical examination than on a high-tech diagnostic work-up". A classical example for this view is the diff e rential diagnosis between epilepsy and syncope. Although most patients with these conditions show clear-cut diff e rences on their clinical presentation, for some a t ypical cases even an experienced neurologist may have difficulties in reaching a precise diagnosis.
The scope of this paper is not aimed to cover all the aspects involved in epileptic or syncopal diso rders, but to describe and discuss some atypical cases in which the diagnosis was a quiz. Puzzling cases should not be taken as a rule, but knowing them may keep the readers aware of the some pitfalls that should be kept in mind.
CASES
Case 1 -A six-year-old girl presented several spells along the preceding two years. Two previous EEG had shown bilateral central-temporal spikes whose fre q u e ncy and amplitude increased with sleep. Cranial MRI suggested a questionable atrophic lesion in the left central a rea. She had thalassemia and was taking oxcarbazepine 300 mg twice a day based on a previous pre s u m p t i v e diagnosis of benign rolandic epilepsy. Her parents re p o rted oxcarbazepine-induced weight-gain. However, her clinical history was suggestive of syncopes, instead of seizures. She had had pancreatic insufficiency in infancy and was allergic to insect bites. Her mother had thyroid disease and low blood pressure. Her father had a past history of syncopes. Her two elder brothers were h e a l t h y. There was no family history for epilepsy. Inten-ding to exclude reflex epilepsy with giant evoked re sponses, a new EEG with percussion of her toes was performed, and only confirmed the previous pattern seen in rolandic benign epilepsy. A tilt-test was positive for vasovagal syncope. Since the patient had never pre s e n ted rolandic seizures, oxcarbazepine was withdrawn and f l u d ro cortisone 0.1 mg/day was started with complete resolution of syncopal events. After two years of thera p y, fludro c o rtisone was successfully withdrawn and she remained asymptomatic.
Comments: Although this patient's interictal EEG was suggestive of benign rolandic epilepsy 1 , her spells did not. Benign rolandic epilepsy seizures typically begin with sensory-motor symptoms, usually with a smell-oral or a lower limb distribution, either case showing BravaisJacksonian pro g ression and associated with phonatory b l o c k a g e 1 . Abnormalities similar to those presented by patients with benign rolandic epilepsy can be seen in 30% of their relatives, but also in 5% of pediatric patients randomly selected 2 . As an isolated finding, epilept i f o rm activity was found in the EEG tracing of 0.5% of 13,658 young adult volunteers 3 . This case illustrates that even a clear-cut abnormal EEG shall never be conside red evidence of disease (epilepsy) per se, and that the physician must rely more on the clinical history data rather than in ancillary data. Finally, even in childre n , the tilt-test can be useful in the diagnosis of syncope 4 .
Case 2 -A 16-year-old white male attended due to two spells. The first one had occurred six months before , after rising from a coach. He became pale and fell on the floor, without involuntary movements, and was regaining clear consciousness soon afterwards. Five days b e f o re his appointment, he presented one more spell also after rising up from bed and walking a few steps: he yelled a cry and fell in "convulsion" (sic). He re g a i n e d consciousness but was confused for half an hour. He had allergic rhinitis. He had a past history of re p a i red inguinal hernia at 40 days of life, hydrocele surg e ry, when t h ree-years-old, appendectomy, and a tonsillectomy. His mother had migraine. Physical general examination was u n remarkable. Carbamazepine 200 mg twice a day was s t a rted. His EEG and CT-scan were normal. A few months b e f o re, he started to present migraine. A tilt-test disclosed postural tachycardiac syncope associated with vasovagal manifestations. He was instructed to be kept well hydrated and to avoid standing up abru p t l y. After four years of follow-up he had presented no further seiz u res nor syncope episodes, but only mild episodes of faintness.
Comments: The normal routine EEG presented by this patient should not be used to rule out epilepsy, since at least 6 exams are necessary for achieving an 77% sensibility yield 5 . Not only syncopal attacks may be taken as epileptic seizure s 6 , 7 , but also "syncopal" spells might p rove to be epileptic 8 . Thus, characterizing each episode of loss of consciousness through history may be important, for this since this patient presented both an epileptic seizure (one episode) and a syncopal episode. This a p p roach might prevent an equivocal impression of unsuccessful therapy for epilepsy, as it may occur for a given epileptic patient with associated syncopes. Howev e r, even in proven epileptic patients, a careful card i o v a scular evaluation should be pursued, since epileptic seiz u res may trigger syncopal episodes by inducing to bradycardia and sinus arrest, and some anti-epileptic dru g s may predispose to syncope episodes 9 .
Case 3 -A 25-year-old woman was attended because of three spells in two days in a month. In the last one, b e f o re her appointment, she was taken to an emerg e ncy room where she received a loading intravenous dose of phenytoin. Nine years before she had had a re s e c ted right hippocampal astrocytoma. At that time she p resented re f r a c t o ryepileptic seizures and in the last four years her antiepileptic medication could be stopped.
After surg e ry she did not re p o rt any further epileptic fit. The anamnesis revealed that some of the last spells had occurred during venipuncture and "spontaneously" when the patient was in closed environments, such as crowded buses or churches. This description was more in keeping with syncopes than with epileptic seizure s , either partial or generalized. Her EEG disclosed left temporal slowing. Cranial MRI revealed right temporal gliosis. A tilt test triggered a vasovagal syncope. The patient is on atenolol 25 mg qd at morning without re c u rre n c e of the spells.
Comments: This case illustrates that a past history of epilepsy, and even severe refractory temporal lobe seiz u res should not always lead to the diagnosis of re l a p sing epileptic seizures. Temporal lobe epilepsy has the best response to epilepsy surg e ry, resulting in complete c o n t rol of seizures in about 87.7% of the cases with mesial atrophy 10 , an index that may be even better -80% to 100% -in case of combined complete lesionectomy associated to anterior temporal lobectomy for the removal of a temporal lobe 1 1 , 1 2 . Even patients with proven epileptic seizures can present other types of spells such as non-epileptic psychogenic phenomena 1 3 . In this patient, the correct diagnosis was suggested by the previous history of venipuncture fits, more likely to be rep o rted in childre n 1 4 , and through a clear history of long remission of the epilepsy after the surgical approach.
Case 4 -A 22-year-old young white woman came to us for a second opinion about the treatment needing for her epilepsy. Her spells had started at the age of nineteen years. She described a sensation of hotness and a "blank". Episodes had occurred while taking the bus or inside the bathroom. At one of the episodes, while in a bus, she presented a versive movement of her head to the right and some clonic jerks of her limbs. She b rought a high-quality EEG tracing revealing slow waves with sharp morphology at hyperventilation, and a head MRI showing asymmetric lateral ventricles, i.e. the left lateral ventricle considered larg e r. Her physical and neurological examinations were unremarkable. A tilt-test disclosed vasovagal syncope, with symptoms very alike to those previously and spontaneously presented. She was on atenolol 25 mg qd without further spells.
Comments: This case illustrates how unremarkable findings in ancillary investigation can mislead to the diagnosis of epilepsy. The slowing of the EEG background at hyperventilation may be present with sharp m o r p h o l o g y, as many other harmless epileptiform patt e rns, such as psychomotor variant, phantom spike-andwaves, wicket spikes, vertex waves of sleep, positive occipital transients of sleep and others 1 5 . Although well described in the available literature, these epileptiform p a t t e rns may sometimes be confused as irritative activity by a less attentive EEG reader, and lead to unnecess a rytherapy. CT-scan brain images may also show asymmetries of the lateral ventricles 16 , which should not be considered, per se, as an evidence of cause of epilepsy. As in Case 3, the triggers and spells features in this patient directed the investigation and diagnosis towards syncope. Even the clonic movements presented by the patient should not be confused with epileptic phenomena, since either card i o i n h i b i t o ryand vasodepressor syncopes, or syncopes of the mixed type may be pre s e n t with convulsive spells 9 . The seizures secondary to syncopal spells are usually tonic and asymmetric, lasting f rom three to 30 seconds, mostly around 15 seconds. Fin a l l y, Lempert et al. 1 7 induced syncope in 42 healthy volunteers, 90% of whom experienced myoclonus, usually multifocal. Additional features such as head turn i n g , oral movements, or attempts to sit up occurred in 80%. These motor phenomena are often erroneously considered signs of seizure.
DISCUSSION
Epilepsy and syncope are two conditions with p revalence rates in the general population, of a round 1.5 and 3/100, re s p e c t i v e l y 1 8 , 1 9 . This high p revalence must be considered when first seeing a patient with a history of sudden episodes of loss of consciousness. Diagnosing both conditions is not always clear-cut, but in many cases there are some clinical clues for the diagnosis (Table 1) and/ or the re p o rt of event triggers (Table 2) . Excessive l a b o r a t o ry investigation unnecessarily inflates medical costs 2 0 -2 2 , and, in inexperienced hands complem e n t a ryinvestigation often takes precedence, leading to diagnostic confusion.
Fainting is probably the single commonest re ason for requesting an EEG, with up to 20% of the 2 3 . In fact, if syncope is suspected, an EEG is not indicated at first hand since it is likely to reveal normal phenomena or non-specific abn o rmalities instead of specific epileptiform discharges. Extern a l 2 4 and internal loop re c o rd e r s 2 5 have been added more recently to the syncope lab a rmamentarium and proved to be useful in re v e a ling unexplained cardiogenic syncope, in spite of increasing investigational expenses 26 .
Several aspects add complexity to this theme. P robably the most confusing aspect is that seizure s may be caused by syncopal attacks. This finding was described in 11.6% of 216 pediatric and adolescent patients with a positive tilt-test 9 . Furt h e rm o re, antiepileptic drugs may depress the card i a c conduction or contractile functions 2 7 , and their equivocal use may expose the patient to further cardiovascular symptoms and an increase in the frequency of syncopal episodes might be misinterpre ted as a "re f r a c t o ry epilepsy". On the other hand, epileptic seizures may eventually induce card i a c a rre s t 2 8 , a mechanism not fully excluded for explaining sudden death in epilepsy 2 9 . Perhaps, selected patients with epilepsy should be evaluated for diso rders of cardiac pacing, heart block conduction disorders or myocardial contractile dysfunction.
H o w e v e r, the cases herein described are less complex than some of the issues addressed above, and there are some examples of how easily the physician might be fooled by a first clinical impre ssion. In truth, they may exemplify the say that " t h e re is a short gap between a good doctor and no doctor", since most of patients described above would have benefited from a less aggressive approach to their cases.
